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fact that administration of A.C.T.H. stimulates predominantly the
output of glucocorticoids also points in this direction and may indicate
their origin from the inner zones, from which also the cortical substances
resembling the sex hormones are believed by some to arise.
With regard to the part played by the cortical hormones in
pathological processes in man it is as yet too early to evaluate the
full significance of the individual hormones but clearly an under-
standing of their .separate actions is likely to throw light on the manv
dysfunctions observed clinically. Formerly knowledge was derived
chiefly from clinical states of hypofunction following destruction or
, hyperfunction in neoplasms of the cortex, but the preparation of
purified adrenocorticotrophic hormone, of active cortical extracts and
of various pure crystalline fractions from the cortex has enabled
further analysis to be made on adrenalectomised as well as on intact
animals.
Removal of the whole of both adrenals is followed by death usually
within a comparatively short time. The time of survival varies in
.different animals but is ordinarily a matter of several days. In rats
the period may be lengthened and this is probably due to the presence
of accessory cortical tissue. After double adrenalectomy the animal
shows little ill effect for a few days but about a day or two before
death serious symptoms appear. It becomes dull and stupid and
shows weakness and uncertainty in movements. Apathy and asthenia
and cardiac weakness are progressive until the time of .death, which
is preceded by a marked fall of temperature.
The symptoms and biochemical changes following ablation of both
adrenals are due to the loss of cortical hormones, and in acute
insufficiency two main types of change result:
(a) The most striking effect is that resulting from an increased
rate of loss of sodium and chloride ions in the urine. This leads to
progressive fall in the plasma, sodium and to an increase in the perme-
ability of cell membranes which results in the loss of potassium and
magnesium from the intracellular fluids into the blood. There is also
some delay in the absorption of sodium chloride from the bowel and
consequently there results a pronounced ionic imbalance in the blood
with deficiency in sodium and excess of potassium. The greater loss
of sodium leads to a relative excess of chloride ions and there is thus
a considerable degree of acidosis. The excretion of urea is notably
diminished and the blood urea rises. The effects are therefore those
of acute salt depletion, with secondary extracellular dehydration,
which if uncorrected leads to death in oligsemic shock. These changes
are the result of loss of the mineralocorticoids and can "be corrected by
administration of cortical extract or of desoxycorticosterone (D.O.C.A.).
(6) The metabolism of carbohydrates is interfered with, the blood
sugar level is lowered and the sensitivity to insulin is much increased;
this is largely due to inability to promote the synthesis of glycogen
from glucose but also in part to excessive utilisation of glucose and